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(54) Abstract Title 

Composfte structure 

(57) A composite structure 2 particularly for use in the automotive field is disclosed in which a core 4 of load 
bearing, innpact resistant material is provided with a first layer 6 of a laminate connpostte comprising aligned 
continuous glass fibres in a matrix of a thermoplastic material on a first side of the core and a second layer 8 of 
a laminate composite comprising aligned continuous glass fibres in a matrix of a thermoplastic material on a 
second side of the core. The core may be a foam or a honeycomb. Such a structure has the advantage that it 
provides, or may readily be provided with, a suitable aesthetic finish to a part formed from the composite 
structure, the composite structure having an inherent rigidity such that no additional supporting members are 
required. 
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. 
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Composite Structure . 

The present invention relates to a composite structure. The composite 
structure has particular utility in the automotive field. 

There are a number of non-structural parts in a motor vehicle. Such parts are 
required, for example, for the purpose of providing trim for a part of the motor 
5 vehicle. Such parts may typically be chosen for their aesthetic appearance; 
structural load-bearing integrity is not a primary requirement. There is thus 
necessary to provide separate supporting members fi3r such non-structural parts in 
motor vehicles. The supporting members, however, add weight to the motor 
vehicle. Accordingly, there is a need for lightweight non-structural parts having 
10 sufficient inherent integrity to avoid the need for separate supporting members, 

^ According to a first aspect of the present invention, a composite structure 
comprises a core of load bearing, impact resistant material, a first layer of a 
laminate composite comprising aligned continuous glass fibres in a matrix of a 
thermoplastic material on a first side of the core, and a second layer of a laminate 

15 composite comprising aligned continuous glass fibres in a matrix of a 
thermoplastic material on a second side of the core. Such a structure has the 
advantage that it provides, or may readHy be provided with, a suitable aesthetic 
finish to a part formed firom the composite structure, the composite structure 
having an inherent rigidity such that no additional supporting members are 

20 required. 

Preferably the first and second layers of laminate composite are joined to the 
core by respective layers of a low melt thermoplastic. More preferably, the low 
melt thermoplastic is polypropylene. 
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Preferably the core comprises a low density blown foam thermoplastic. More 
preferably, the blown foam thermoplastic is polypropylene or ethylenepropylene. 

Alternatively, the core comprises a honeycomb thermoplastic. More 
preferably, the honeycomb thermoplastic is polypropylene. 

5 Preferably, the thermoplastic matrix of the laminate composite is 

polypropylene. 

The invention, wtU now be described, by way of example only, with reference 
to the accompanying drawings, in which: 

Figure 1 shows a section through a first composite structure according to the 

10 present invention; 

Figtire 2 shows a section through a second composite structure according to 

the present invention; 

Figure 3 shows a section through a third composite structure according to the 

present invention; 

15 Figure 4 shows schematically an apparatus for use in the manufacture of a 

composite structure according to the present invention; 

Figure 5 shows a schematic view of an impact tester used to test the 
composite structure; and 

Figure 6 shows diagramatically a view of the anvil of the impact tester of 

20 Figure 5. 

Referring to Figures I to 3 -there are shown preferred embodiments of a 
composite structure 2 according to the present invention. In each embodiment, the 
composite structure comprises a core 4 of load bearing, impact resistant material. 
A first layer 6 of a laminate composite comprising aUgned continuous glass fibres 
25 in a matrix of a thermoplastic material is dTsposed on a first side of the core. A 
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second layer 8 of a laminate composite comprising aligned continuous glass fibres 
in a matrix of a thermoplastic material is disposed on a second side of the core. 

In the embodiments of Figures 1 and 2, the first and second layers of laminate 
composite are joined to the core by respective first and second layers 10,12 of a low 
5 melt thermoplastic. The low melt thermoplastic may conveniently comprise a 
polypropylene. In an alternative embodiment. Figure 3, the low melt 
thermoplastic may be omitted. 

In the embodiment of Figure 1, the core 4 comprises a low density blown foam 
thermoplastic 14. The blown foam thermoplastic may conveniently comprise a 
10 polypropylene or an ethylenepropylene. 

/ In the embodiment of Figure 2, the core 4 comprises a honeycomb 
thermoplastic 16. The honeycomb thermoplastic may conveniently comprise a 
pol3rpropylene. 

The thermoplastic matrix of the laminate composite in either embodiment 
15 may be a polypropylene. A suitable laminate composite is that^sold under the 
trade name PLYTRON. 

Manufacture of a composite structure according to the present invention will 
now be described with reference to Figure 4. Strips of the laminate composite are 
first heated in an infi:a-red oven. A first layer 6 of laminate composite strips ar 
20 laid up in a first half 20 of a mould. A layer of core material 4 is placed in the 
mould to overlie the first layer of laminate composite. A second layer 8 of laminate 
composite strips are then laid up over the layer of core material. A second half 22 
of the mould is then used to compress the layers together while the heated layers 
of laminate composite are allowed to cool. On separation of the first and second 
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mould halves, a composite structure 2 according to the present invention may be 
removed. 

A first sheet of a low melt thermoplastic 10 may be laid oyer the first layer of 
laminate composite strips before the layer of core material is placed in the mould, 
and a second layer of low melt thermoplastic 12 may be laid over the layer of core 
material before the second layer of composite strips are placed into position. 

In order to test the structural integrity of the composite structure formed, test 
specimens 30 of the composite structures were tested on an impact testing 
machine 32 in accordance with that shown on Figures 5 and 6. 



An impactor nose 34 is driven by a pneumatic piston 36 into a test specimen 
30 positioned on an anvil 38. The anvil is provided with an opening 40 to allow the 
impactor nose to piss therethrough. The pneumatic piston 36 is provided with 
passages 42.44 through which gas may be supplied to drive the piston 36 and aUow 
a range of impact velocities to be achieved. By placing the test specimen 30 
15 carefuUy relative to the impactor nose, an impact event wiU take place at a 
constant velocity, away fi-om regions of acceleration and deceleration present 
within a travel of the impactor nose. The pneumatic piston 36 also incorporates a 
load cell 46 to generate load data at the impactor nose. A displacement transducer 
48 is provided adjacent a graduated optical strip 50. The strip 50 is attached to the 
20 piston 36. Passage of the optical strip 50 past the displacement transducer 48 as 
the impactor nose 34 descends generates displacement data. 

The load data and displacement data are fed to a data logger and processor 52 
where the data are analysed by suitable data processing software. For best 
results, the test specimens were cut from a larger specimen using a cutting laser. 



It was found when impact testing test specimens of the composite according to 
the present invention in the above manner that surprisingly good results w re 
obtained. 
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HLAIMS 

1. A composite structure comprises a core of load bearing, impact resistant 
material, a first layer of a laminate composite comprising aUgned continuous 
glass fibres in a matrix of a thermoplastic material on a first side of the core, 
and a second layer of a laminate composite comprising aUgned continuous 
glass fibres in a matrix of a thermoplastic material on a second side of the 
core. 

2. A composite structure according to claim 1. characterised in that the first and 
second layers of laminate composite are joined to the core by respective layers 
of a low melt thermoplastic. 

3. A composite structure according to claim 2. characterised in that the low melt 
thermoplastic is polypropylene. 

4. A composite structure according to any previous claim, characterised in that 
the core comprises a low density blown foam thermoplastic. 

5. A composite structure according to claim 4. characterised in that the blown 
foam thermoplastic is polypropylene. 

6. A composite structure according to claim 4. characterised in that the blown 
foam thermoplastic is ethylenepropylene. 

7. A composite structure according to any of claims I to 3. characterised in that 
the core comprises a honeycomb thermoplastic. 

8. A composite structure according to claim 7, characterised in that the 
honeycomb thermoplastic is polypropylene. 
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9. A composite structure according to any previous claim, characterised in that 
the thermoplastic matrix of the laminate composite is polypropylene. 

10. A composite structure substantially as described herein with reference to and 
as illustrated in the accompanying drawings. 
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